Quantitation and phenotyping of T cell clones by flow cytometry.
In order to efficiently analyze large numbers of T cell clones, a method for analysis of small cell cultures by flow cytometry was developed. The aim was to assess cloning efficiency, growth rate and phenotype of T cell clones. The reliability of the flow cytometer for quantitation of cell populations was documented by repeated analysis of manually counted cell samples. In the concentration range from 3000 to 195,000 cells/ml, the correlation coefficient between counts obtained by the flow cytometer and manual cell counts was 0.999 and within-assay coefficients of variation were below 4%. Cell cultures containing less than 200 cells were reliably quantified. The technique was applied for analysis of T cell clonings with different mitogens and in the presence of varying amounts of serum. To reduce time and labour, the cultures were analyzed only 10 days after cloning, when the clones contained less than 100,000 cells. The sensitivity of the flow cytometer in the detection of immunolabeled cells made further expansion of cell cultures unnecessary, thus greatly reducing manual labour and experiment turnover time. The commonly used mitogens phytohemagglutinin (PHA) and the antibody OKT3 resulted in comparable cloning efficiencies and clone sizes. Human serum was essential for high cloning efficiency as well as for continued growth, and could not be substituted with an increased amount of fetal calf serum. When cloning with interleukin-2 at 20,000 U/ml, two growing cell types were identified. The majority of the clones contained CD3+, CD4+, or CD8+ T cells. Ten out of 60 cultures however, contained cells with the CD3-16/56+ NK cell phenotype, indicating that the culture conditions stimulated proliferation of two different cell types. The described method can be applied for rational analysis of large numbers of minute cell cultures, in for example evaluation of different cloning conditions and estimation of precursor cell frequencies in limiting dilution analysis. The simultaneous phenotyping allows precursor cell analysis under conditions that stimulate growth of more than one cell type.